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FLUID PROPORTIONING DEVICE

FIELD OF THE INVENTION

This invention relates to a fluid proportioner. In par-
ticular 1t relates to a fluid proportioner useful in the
medical arts for dividing into relatively equal parts flud
samples obtained from or passed by mammals and par-
ticularly samples obtained from humans.

BACKGROUND OF THE INVENTION

In the medical and veterinary fields bodily fluid sam-
ples such as urine are quite frequently obtained to assist
in the diagnosis of ailments. Since this invention 1s par-
ticularly useful in the medical field it will be discussed 1n
that context, however, it should be understood that 1t is
applicable to the veterinary field. On occasion a fluid
sample, such as a urine sample procured over a 24 hour
period, could be used for several things. Initially, 1t may
be important to determine the volume of fluid passed by
the individual during a 24-hour period. Secondly, body
fluid, such as urine obtained over a 24 hour period, may
be helpful in determining the presence of an ailment
such as diabetes and the like. It is also common that
more than one test may be performed on the 24 hour
fluid sample. While it would be possible to divide the
sample after it is fully obtained from the patient, certain
tests require different preservatives in order to maintain
the fluid in condition for testing. If the preservatives in
each of the tests were identical, then diviston of the
sample at the end of the 24 hour period would be sim-
ple. Since preservatives quite frequently are mutually
exclusive division of the sample after collection 1s pre-
cluded unless a third container is used for collection and
immediate division. |

Because of the mutual exclusivity of the preservatives
used in 24 hour collection tests, it 1S common practice
for physicians when obtaining urine, to require a patient
to collect fluid not over a 24-hour period but over a
48-hour period. While this provides the physician with
the necessary samples for testing, it works an inconve-
nience on the patient in that the patient’s movements are
restricted for twice the period of time.

It might be suggested that the urine be divided at the
time the sample is passed. This could be a workable
solution if the patient could always be relied upon to
divide the sample obtained at each passing such that one
half was placed in one collection bottle and the other
half placed in a second collection bottle. In the hospital
situation where the patient provides the sample to a
nurse, the physician is dependent upon the nurse to
divide the sample throughout the 24-hour period. While
this seems to be a viable solution from the standpoint of
the nursing profession, it is still subject to human error
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thus an entire sample may have to be discarded 1if a

descrepancy occurs during the sampling.

Accordingly, this invention provides a simple inex-
pensive fluid proportioner which may be used In assoct-
ation with 24 hour body fluid sample.

It is a further object of the invention to provide a
fluid proportioner that may be utilized to divide samples
into two relatively equal sample sizes over an elapsed
period of time. |

It 1s still a further object of this invention to provide
a fluid proportioner that i1s inexpensive.
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It 1s still a further object of this invention to provide
a fluid proportioner that will withstand the hostile envi-
ronment of a sterilization process. |

It is also an object of this invention to provide a fluid
proportioner that may be used in conjunction with stan-
dard sample contamners and funnels.

The invention is a fluid proportioner that includes a
first tubular member having an open end and a closed
end. At least two second tubular members each having
a cross sectional area less than the cross sectional area of
the first tubular member are affixed to and open into the
closed end of the first tubular member.

BRIEF DESCRIPTION OF THE DRAWINGS

‘FIG. 1 1s a view partially 1n section of the fluid pro-
portioner that forms an object of this invention.

F1G. 2 is the same fluid proportioner shown in FIG.
1 but shown in conjunction with the fluid sample collec-
tors. -

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to FIG. 1, fluid proportioner 10 as
illustrated includes a first tubular member 12 defining an
axis 14. First tubular member 12 is preferably circular in
cross-section, however, a polygonal shape would serve
equally as well. In certain instances where fluids are
divided into more than two containers, the cross-section
may be in the form of a triangle, or a, regular polygon
having the number of sides equal to the number of de-
sired samples. More will be said about this in ensuing
discussion.

First tubular member 12 is formed with an open-end
16 and a closed end 18 preferably of a sterilizable mate-
rial such as one of the plastics that may be injection
molded. Closed end 18 is formed with converging side-
walls 20 so that a volume 22 is formed by the closed end
of tubular member 12. Volume 22 has a decreasing cross
section as the converging side walls 20 approach axis
14. It may be appropriate to truncate closed end 18 as
shown in FIG. 1. This will result in less residual sample
staying in tubular member 12 during use.

In the embodiment illustrated in FIG. 1, there are two
second tubular members 24 and 26. Each of the second
tubular members extends through the closed end of the
first tubular member. In addition the second tubular
members are permanently affixed and preferably are
molded with first tubular member 12. Each tubular
member 24 and 26 defines an axis 28 which is substan-
tially parallel to and offset from axis 14. For conve-
nience, since tubular member 24 is identical to tubular
member 26 except in one respect, the discussion will be
directed to the structure of the one tubular member 24.
It should be understood that the other tubular member
26 has in an identical shape except for the portion inte-
rior of first tubular member 12. |

As previously noted second tubular member 24 ex-
tends through closed end 18 of tubular member 12. The
second tubular member 24 extends into volume 22 a
relatively short distance as indicated in FIG. 2 and
preferably only into volume 22. The end 30 of second
tubular member 24 which opens into volume 22 cut at
an angle to axis 28. The preferred angle 1s between 135
and 75 degrees and generally runs parallel to the angle
of the converging sidewall 20. Thus if converging side-
wall 20 is at an angle of 30°, the end 30 of second tubular
member 26 would also be at 30°. The other ends of
second tubular members 24 and 26 are elongated as
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indicated in FIG. 1 to the extent that each of the tubular
members may be passed through an opening 32 1n a
sample collection contamers 34.
The sample collection containers 34, as indicated in
FIG. 2, would generally be 1in the nature of a one to

one-and-a half liter plastic container which may be fixed

together by an elastic band 36. Such sample containers
are readily available 1n the market place and need not be

further discussed except 1n combination with fluid pro-
portioner. It may be necessary, however, to pre-drill the
commercially available sample collection bottles 34 so
that when the two collection bottles are positioned in
the manner shown in FIG. 2 the holes 32 bored 1n the
containers 34 are located so that the second tubular
members may be readily passed through the holes 32.
Further modification of the container, in the form of
locking type slots to 1nsure the two containers remained
juxtaposed 1s also possible. Finally some sort of closure
to holes 32 may also be included.

Since the fluid proportioner 10 may have a cross-sec-
tional area in the neighborhood of only two to three
centimeters, 1t may be appropriate to utilize a funnel 36
in conjunction with open-end 16. Funnels, such as fun-
nel 36, are readily available 1n the marketplace, how-
ever, 1t would be appropriate to utilize a cover 38 on
funnel 36 so that odors associated with the collected
sample are contained within the sample containers and
further so that air borne contaminants do not settle
within the first tubular member 12 to be subsequently
washed into the sample during the collection process.
Funnel 36 should be formed so that its smaller end 40
will readily fit into first tubular member 12.

Finally, sample collection bottles 40 should be
equipped with covers 42 again 1n a conventional man-
ner.

OPERATION OF THE PREFERRED
EMBODIMENT

It should be apparent to one skilled in the art how the

fluidd proportioner operates, however the following
comments are offered in clarification of this specifica-
tiomn.

First, the sample containers 34 should be prepared for
use by the laboratory. This may entail providing each
bottle 34 with appropriate chemicals to be utilized in the
test and possibly also to preserve the fluid being col-
lected. The covers 42 may be formed so that identifica-
tion of the patient and the test to be performed may be
readily inscribed on the top. This may be accomplished
by the usual frosting of the plastic cover 42. Likewise,
the cover 38 of funnel 36 should also identify the patient
so that the likelthood of mixing the samples is lessened.

The fluid proportioner 12 should then be placed in
the sample containers 34 with the sample containers in
the juxtaposed position as shown in FIG. 2 and the
elastic band 35 holding the bottles together. It has been
found that the tubular members 32 when inserted in the
containers 34 and the elastic band 35 in place, a rela-
tively rigid package of the fluid proportioner and the
two sample collection containers is obtained.

It 1s not envisioned that the patient, upon whom the
test 1s being performed, will void directly into the fun-
nel 36 although this is not necessarily precluded, rather
1S 1S envisioned that the sample will be collected each
time the patient voids fluid into a single collection con-
tainer. The collected sample is then transferred into the
first tubular member 12 through funnel 36. It has been
found that when the ends of second tubular members 24
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and 26 interior of volume 22, are formed at an angle, as
shown in FIG. 1, the fluid passed into first tubular mem-
ber 12 is proportioned relatively equally between the
two sample collection bottles 34. Experimentation has
shown that when this angle 1s between 15" and 75°, the
volumes of fluid proportioned between the two sample

containers 1s within 5%. Without the bevel, air pockets
form 1n the tubular members resulting in extreme errors.

By truncating closed end 18 and limiting the penetra-
tion of second tubular members 24 and 26 to no more
than volume 22 along with the angled ends of members
24 and 26 reduces residual fluid remaining in member 12
to a few milliliters. |

At the end of the 24-hour period, the fluid propor-
tioner 10 may be withdrawn from the two sample col-
lection bottles 34 and the holes 32 closed or covered
with tape or the like. The bottles 34 may then be deliv-
ered to the laboratory for appropriate testing. Fluid
proportioner 10, having been made out of a relatively
cheap plastic, may be discarded along with the funnel
36.

As noted early in the specification, the particular
embodiment described herein i1s based on two samplie
collection bottles and a fluid proportioner 10 having a
circular cross-section. If multiple collection bottles 34
are used then the cross-section of fluid proportioner 10
may take the form of a regular polygon such as a trian-
gle, a square, Or a pentagon as appropriate. In that in-
stance there would be three, four, or five tubular mem-
bers equivalent to second tubular members 24 and 26 to
fit 1into the three, four, or five sample collection bottles
34.

While this invention has been described with respect
to a preferred and alternative embodiments, it 1s empha-
sized that the invention should not be so restricted but
rather should be construed i1n light of the claims ap-
nended hereto.

What 1s claimed is:

1. A fluid proporiioner comprising:

an elongation first tubular member having an open-

end and a closed-end forming a single cavity
therein, said first tubular member defining a first
longitudinal axis, wherein the closed-end of said
elongated first tubular member is formed with side-
walls converging at an acute angle to said first-ion-
gitudinal axis;

at least two elongated second tubular members each

having a cross-sectional area less than the cross-
sectional area of the first tubular member, said at
least two second tubular members affixed to, ex-
tending and opening into the converging closed-
end of the first tubular member, each of said elon-
gated second tubular members defining a second
longitudinal axis throughout its entire length, each
said second longitudinal axis substantially parallel
to the first longitudinal axis, and further wherein
the ends of the at least two second tubular members
interior of the first tubular member are cut at an
angle acute tc the second longitudinal axis and
generally equal to the angle of convergence of the
sidewalls of the first tubular member.

2. The fluid proportioner of claim 1 wherein the angle
of the cut of the second tubular member is between 15°
and 75° to the axis of the second tubular member.

3. The fluid proportioner of claim 2 wherein the at
least two second tubular members extend only into the

volume formed by the closed end of the first tubular
member.



4,683,911

S

4. The fluid proportioner of claim 1 further including
a frustoconical funnel member, the smaller end of said
frustoconical member having an integrally formed third
tubular member having an outside dimension less than
the inside dimension of said first tubular member.

5. The fluid proportioner of claim 4 wherein said
funnel member further includes an openable closure for
the larger end of said frustoconical member.

6. In Combination with at least two collection bottles
a fluid proportioner or comprising:

an elongated first tubular member having an open-

end and a closed-end forming a single cavity
therein, said first tubular member defining a first
longitudinal axis, wherein the closed-end of said
elongated first tubular member is formed with side-
walls converging at an acute angle to said first-lon-
gitudinal axis; |

at least two elongated second tubular members each

having a cross-sectional area less than the cross-
sectional area of the first tubular member, said at
least two second tubular members affixed to, ex-
tending and opening into the converging closed-
end of the first tubular member, each of said elon-
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gated second tubular members defining a second
longitudinal axis throughout its entire length, each
said second longitudinal axis substantially parallel
to the first longitudinal axis, and further wherein
the ends of the at least two second tubular members
interior of the first tubular member are cut at an
angle acute to the second longitudinal member and
generally equal to the angle of convergence of the
sidewalls of the first tubular member;

each of said at least two elongated second tubular

members insertable into one of said collection of
bottles; and

a frustoconical funnel member, the smaller end of said

frustoconical funnel member having an integrally
formed third tubular member defining an outside
dimension less than the inside dimension of said
first tubular member, said frustoconical funnel
member formed to fit in the open-end of-the first
tubular member, said funnel member further in-
cluding a openable closure for the larger end of the

frustoconical member.
x ok %k %
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